Abstract let R be a 2-torsion free semiprime ring and d a non-zero derivation. Further let A = O(R) be the orthogonal completion of R and B = B(C) the Boolean ring of C where C be the extended centroid of R. We show that if a [[d(x), x] n , [y, d(y)] m ] t = 0 such that 0 = a ∈ R for all x, y ∈ R, where m, n, t > 0 are fixed integers, then there exists an idempotent e ∈ B such that eA is a commutative ring and d induce a zero derivation on (1 − e)A.
Introduction
Let R be an associative ring with center Z(R). Recall that an additive mapping d of R into itself is a derivation if d(xy) = d(x)y + xd(y), for all x, y ∈ R. Also if (x i ) i∈N is a squence of elements of R and k is a positive integer, we define [x 1 , . . . , x k+1 ] inductively as follows: A well known result of Posner stated that if [[d(x) , x], y] = 0 for all x, y ∈ R, then R is commutative [11] . A number of authors extended this result in several ways. Bell and Martindale in [2] studied this identity for a semiprime ring R. They proved that if R is a semiprime ring and
, y] = 0 for all x in a non-zero left ideal of R and y ∈ R, then R contains a non-zero central ideal. In [6] , Filippis showed that if R is a prime ring with charR = 2 and d a non-zero derivation of R such that
Dhara obtained results for a prime ring R of charR = 2, with a nonzero
x, y ∈ R, where m, n ≥ 0 are fixed integers, then R is commutative [4] . Now, we will generalize Posner's result [11] when the condition are more widespread.
The main result of this paper is as follows: Throughout the paper we use the standard notation from [1] . In particular, we denote by Q the two sided Martindale quotient of prime and semiprime ring R and C the center of Q. We call C the extended centroid of R. It is well known that any derivation of prime(semiprime) ring R can be uniquely extended to a derivation of Q, and so any derivation of R can be defined on the whole of Q. Moreover Q is a prime(semiprime) ring as well as R. We refer to [1, 9] for more details.
2.Proof of main result
The following results are usefull tool needed the proof of main result.
Theorem 2.1. Let R be a prime ring of charR = 2 and d a derivation
where m, n, t > 0 are fixed integers. Then R is commutative or d = 0.
Proof. Consider two cases.
. This is a polynomial identity and hence there exists a field F such that R ⊆ M k (F ) with k > 1 and R, M k (F ) satisfy the same polynomial identity [8] . Therefore we can consider a = (a ij ) k×k . We may assume that t is an even integer.
Now putting z = e ij , x = e ii , s = e ji , y = e ii . Thus for any i = j, we
This implies a ij = 0 for any i, j (i = j), which is contradiction.
for all x ∈ R. Since by [3] Q and R satisfy the same generalized polynomial identities (GP I), hence for any x, y ∈ Q we have
Also since Q remains prime by the primeness of R, replacing R by Q we may assume that b ∈ R and the extended centroid of R is just the center of R. Note that R is a centrally closed prime C-algebra in the present situation [5] . If R is commutative, we have nothing to prove. So, let R be noncommutative. Therefore R satisfies a nontrivial (GP I). Since R is a centrally closed prime C-algebra, by Therefore v(βδ − δβ) = 0 so βδ = δβ, which implies δ ∈ Z(D). Thus b ∈ C and hence d = 0, as be wanted.
The following example shows the hypothesis of primeness is essential in Theorem 2.1. 
for all x, y ∈ R, where m, n, t > 0 are fixed integers, however R is not commutative. In preparation for the proof of Theorem we have the following lemma. 
where
there exist a natural number k > 0 and pairwise orthogonal idempotents e 1 , e 2 , ..., e k ∈ B such that e 1 + e 2 + ... + e k = 1 and e i R |= Ψ i (e i a) for all The proof is complete.
